Centronuclear myopathy (CNM) is a muscle wasting disorder that occurs in three distinct forms. Previous studies have shown linkage between the X linked form of the disease and the Xq28 probes ST14, DX13, and F8C. Our study on a previously unreported, three generation, X linked CNM family confirms linkage between these markers and the CNM locus (Z=3.21, 0=00). However, results from the laboratory of J-L Mandel (Samson and Hanover, personal communication) on a number of X linked CNM families exclude genetic linkage from the region Xq26-qter, suggesting genetic heterogeneity in this condition.
Methods

DNA ANALYSIS
Leucocyte DNA extraction was carried out using a salt precipitation method.7 DNA samples were digested to completion with the relevant restriction enzyme, and the fragments separated by electro-phoresis in a 0-8% agarose gel. Southern blots were performed using Hybond membranes (Amersham). The filters were hybridised with the three Xq28 probes, ST14, DX13, and F8C. The probes were labelled with 32P dCTP using a random primed DNA labelling kit (Boehringer, Mannheim). The filters were washed to a final stringency of 0-1 x SSC at 650C and exposed to Kodak X-omat AR film at -80°C using intensifying screens.
LINKAGE ANALYSIS
Lod scores were calculated using the program LINKAGE (V3 5) with two point, sex linked data.8 A gene frequency of 0-001 was assumed for the mutant allele. Penetrance was taken as complete in males with the mutant allele.
Clinical details
The pedigree of the family is shown in the figure. A member of the family (111.8) was referred to us for genetic counselling after the diagnosis of X linked centronuclear myopathy in her sister's son (IV.12). The consultand (III.8) had a daughter, two normal sons, and two sons who were affected. She had also had three spontaneous abortions at 12 weeks and an abortion at 18 weeks shortly after an amniocentesis done because of maternal age. In neither of the affected pregnancies had she been aware of reduced fetal movements. They were both born at home. One male was stillborn at term, but with no malformations. The other, born at 41 weeks' gestation, had a birth weight of 2888 g and was admitted to hospital because of severe hypotonia, respiratory problems, and dysmorphic features. He had marked pectus carinatum and very slender ribs on x ray. His karyotype was 46,XY and his creatine kinase 18 IU/1. He was diagnosed as having severe birth asphyxia. He was put on a ventilator but remained floppy and unreactive and died at the age of 10 days. A further five maternal relatives, all male, died in the newborn period of respiratory problems.
The affected child on whom the diagnosis of CNM was established (IV.12) was born prematurely at 31 weeks. He was severely hypotonic, had difficulty in establishing respiration at birth, and was put on a respirator. He was weaned off the ventilator at 5 weeks of age but remained very floppy. In the subsequent months he had several more apnoeic episodes, and at 9 months of age was given a negative ventilator to use at night.
A needle biopsy of the quadriceps muscle performed at 10 months showed classical features of centronuclear myopathy with the presence of large, round, centrally placed nuclei in a significant proportion of fibres with routine histological stains and on histochemical preparations, aggregation of oxidative enzyme activity in the central part of the fibre, and absence of myofibrils with negative reaction for ATPase in the central region of the fibres. He died at 11 months of age of respiratory failure.
Blood samples were obtained from 30 family members, including four known obligate carrier females, 13 females at risk of being carriers, and one of the 10 affected males. 
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The 30 family members were studied with the three Xq28 probes previously described. 
